An environmentally benign protocol for the synthesis of azo Schiff bases and its complex in short reaction time and high yield has been achieved. These Schiff base compounds have been characterized by C, H, N elemental analyses, FT-IR and 1 H NMR spectroscopy. The synthesized complex was characterized by atomic absorption spectrophotometry and elemental analyses.
INTRODUCTION
Schiff bases are well-known to have biological activates such as antibacterial [1] [2] [3] , antifungal [4] [5] , antitumor [6] [7] , antiviral [8] [9] [10] , anti bacterial 7 , antifungal 7 , anti-HIV-1 11 , herbicidal 12 and antiinfluenza A virus 13 activities.
Perhaps the most common method for preparing Schiff bases is the reaction of aldehydes and ketones with primary amines 14 . The reaction is generally carried out by refluxing the carbonyl compounds and amines in organic solvents. Recent years have witnessed a major drive to increase the efficiency of organic transformations while lowering the amount of waste materials Furthermore; the ultrasound assisted reactions are green methods in the organic synthesis which have numerous 1 H NMR spectra were obtained on a Bruker DRX 500Avance spectrometer in DMSO-d 6 as solvent and with TMS as internal standard. FT-IR spectra were recorded on a Shimadzu FT-IR-8400S spectrometer. Elemental analyses were recorded on a Carlo-Erba EA1110CNNO-S analyzer.
General Procedure for the synthesis of azo Schiff base A mixture of azo-linked aldehydes (1mmol), aminopyrazole (1mmol) and 10 mL EtOH were placed into Pyrex-glass open vessel and irradiated in a water bath under silent condition by ultrasound (45 kHz) at 60°C for the required reaction times (5-15min). The progress of the reaction was monitored by TLC (EtOAc: petroleum ether 1:4). Then the reaction mixture was filtered to separate the product and recrystallized from EtOH. The pure products were collected in 85-96% yields. 
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Preparation of complex 4i under ultrasound irradiation
A mixture of Schiff base 3i (2mmol), Cu(OAc) 2 (1mmol) and 10 mL EtOH were placed into Pyrex-glass open vessel and irradiated in a water bath under silent condition by ultrasound (45kHz) at 60°C for the required reaction times (15min). The progress of the reaction was monitored by TLC (EtOAc: petroleum ether 1:4). Then the reaction mixture was filtered to separate the product and recrystallized from EtOH. The pure products were collected in 98% yields. Anal. Calcd. 
RESULTS AND DISCUSSION
As part of our going interest for the development of efficient and environmentally friendly procedures for the synthesis of heterocyclic and pharmaceutical compounds [17] [18] [19] [20] we wish to report the first ultrasound assisted synthesis of novel derivatives of Schiff bases (Scheme 1).
In an initial endeavor, 1a and 5-methyl-3-aminopyrazole were refluxed in 10 mL ETOH. After 7 h only, 73 % of expected product after purification of crude product was obtained. To improve the product yields and to optimize the reaction condition, the same reaction was carried out in the presence of ultrasonic's irradiation. We found that the best results were obtained under ultrasound irradiation at 60 °C in EtOH. As indicated in Table 1 , ultrasonic irradiation accelerates the reaction, the reaction time decreases from 7 h to 8min (Entry 1, Table 1 ). Also, under ultrasonic irradiation the yield of product is higher. The results are summarized in table 1. The higher yield and less reaction time during ultrasonic irradiation in the presence of the catalyst can be attributed to implosive collapse of the cavitations period of the sound waves. When the formed bubbles burst, it results in high temperature and high pressure which facilitate the intermolecular reaction.
In the other study, we concentrated on the synthesis of novel complex of this Schiff base in the reflux condition and ultrasound irradiation. The structure of synthesized complex 4i was shown in Scheme 2.
Scheme 2: The structure of synthesized complex 4i 
CONCLUSION
Finally, we develop an efficient, green, fast and convenient procedure for the synthesis of azo-linked Schiff bases through electrophilic substitution of azo-linked aldehydes and pyrazole amine under ultrasound irradiation. This procedures offer advantages such as reduced reaction time, mild reaction condition, productivity and higher yield, ease of execution and economic viability. To the best of our knowledge, the process described herein represents the first example of ultrasound assisted synthesis of azo-linked Schiff bases and its complex.
